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(54) DIHYDROPYRIDINE-5-PHOSPHONIC ACID DIAMIDE DERIVATIVE 

(57)Abstract: 

NEW MATERIALThe compound of formula I [X1 and X2 



are H, nitro, halogen, or trifluoromethyl; Y is 1W4C alkyl . ^ ° -N** 
or group of formula II or formula III; R1 and R2 are X X 



Mi J' CD. 



1W4C alkyl; R3 and R4 are same as R1 and R2, or 
together form (1W4C alkyl-substituted) ethylene or -0 



propylene] and its salt. 



EXAMPLE: N, N, N , ,N'-tetraethyl-3-(2-(N-benzyl-N- "••"■fLf. 0 "*. 
methylamino)-ethoxycarbonyl) 1 ,4-dihydro-2,6-dimethyl- u . 

4-(3-nitrophenyl)-pyridine-5-phosphonic acid diamide. •" <,v ^ _ o -cii-Q' 
USE: Vasodilator and hypotensor. co«i, 
PREPARATION: The compound of formula IV is made to 

react with the com pound of formula V. »« r-tf-yicSfi 

,11 H t , 



http://wwwl 9.ipdl.inpit.go.jp/PAl/result/detail/main/wAAAixaatgDA361 2 1 0092P 1 .htm 



7/18/2008 



® B * @ 4# S* Jt (J p) © ft ft ffl p ^ 

o&Bfltttt&W (a) -210092 

@int.ci.« ttsuire- ffrtttaw ®^§g mmi¥(me) 9^180 

C 07 F 9/58 7009- 4 H 



©%BJ1<7)%%> if t K o fc* 1; i? y - 5 - * * * y 7 * K 

P Ug60- 50796 
©ffi IB 0360(1985) 3^ 14B 



©SI 


BJ 




Jb ill & 


& fa 


?m 


©n 


BJ3 










©& 


BJ 




£ BB 


& = 




©3£ 


BJ 




ffl 


ft 38 




@ffi 


P 


A 




•g&u^ftmizn ebsubj 3 t 1 7 m 1 



»)\ ffl # 

^ <jg <d £ ^ 

v> K " ^ H y • 5 - * * * ^ eft T * 
K 0 4 t* 

1) — *ea; (i) 



R 1 

1 0 ^ 

' P 

'-r'-n/ T 






R- CH, g' 


CH, 






i» £ ^ *C |n] — t L 




^ t, * * & ^ , ^ h « S , ■ 




■7- , h \) 7 n, * 0 


> * # ifc 0 ; 




y ft m. * 1 - 4 







itu, i&m»<D, * ft «: & * # 1 - 4 © 
5 n a ft * 1 r>' £ ^ # fg © & h — ft a; ui 

(2) — tfSt (I) 



If) 



CH, H 



I 5£ * , X'.X-tt, * £ PC 13 — 4> L < 48 
# o T . TJC * K ^ , - h * & , o V K , 



-CH, 
"CH, 



CH, CH, N NCH^xnv 



CH, CH, N* 



r 1 , R 4 tt R 1 , R'iH i;*!*^, t it tirk ^ ft Mr 
o) — « im 



a 1 

I o 



I COCH. 
R* 



(0) 



R', ""tt^a^fCfll — * U < !> 
# i - 4 © r ^ * a, m * « * U ; 

r\ R'tf r«, r- t ft km 0** , * it $k\*Km 
tLt, i^tt^Iftl - 4(07 



ttffiBa 61-210092(2) 



H, N- O = CHCO, Y 
CH, 



(D) 



' ' N Mb -Q , CH.CH. W^JTCH^ 




5. « H O ft rfffl 4 n §g 



/8KU»EftflHtU4 - s> t K b cT \) 

1, 4 - i^t K> eij ^/*tt, # A, * A £ 

<5 * * © T , S « A , 55 « A , «i£S^XV 

l A. Pleclcaastoia, Aqqu. Rav. Pharmacol. Toxicol 1 7 f 
149-146 1197'MMI. L ^ U . R # 
* "4 /tl± H % + © 1. 4 - * t Kb lj X « Wt 

* K o \) # y> - 5 - * * * * - h 0 * * 
fCO^-tWt. 4*MBB 5 9 - 1 6 1 3 9 2 *}K, 
& t K ° ^'J - 5 - *^*y«^x^t^ 

« © ae * * * # , ^ t k u y* \) * * - s - * 
x * y m & r * Y&owtt&m-siix^it^o 

% <8 ^ «: 5<tt©*>* x*-?-**^ 



t t i K m Lit o 

— Aft l!) 



^•-M^jf^Sr- 0 ° Bl 



(I) 



lit*, ^rtt^n^frcffl-fci^ttftHo 
T zk * IS * , = h c jj, " ° ** x /k , M)7 

^«if*L, YttKftf 1 -40 



ch.cb, mj"jh<0 Srfctfcu, R'.R'tt^s^w: 

^*tt*U. a* , * tt R' , R a t m U # * 7)» f 1 
it A ^w:«*ux^*«o, 



lWiiB36i-210092(3) 



•z n z> <t#ta* t v &&&&<° *> * ~ tt * U) 
« -f * o 

— in r s t> <* n h it & to k d: ft {*! £i£ f* 

* ft ec # # 3 n 9 * Jfi 4> S ^ -f & □ 

* i£ ff J H 88 -t Z> • 

*> <* n * x 5 k: -tf* tin ec x x si?5n* 

-fb 3* to K — 1R j£ (III) K. X i X &t> Z fi & it&to 

* % # <b # to n , **-Ai©7o-rci£o 
-c a- Jit s a * o 



c * * - ^ 1 ] 

R' 

I o R 1 




t * * - a - 1 * CD X lf X t , R\ R», R\ R 4 , X </ 
III 0(WtBt*tt4. ) 
*Mb 1* to © — T * & T -fe b - ^ * * * * 

( t «*. • (1) V. Abramov b# Khio . Or*, doedla . 
Fbsfora., Akad . Nauk asm. Old. Obsncn. Tefca. Kn im„ 
19 4 7,119-29, (2) T. Mukaiyaaa 8*11 • C&e* 
doc . Japan, 241— 219t1?46> 

7*^7*"i^7i K At I {fcospborodl'jflildoiia acid) 
« ft: CaD ^3 - KT-t h / t O SiS^ b 



R 
I 



>-OCH, 

I 



R' 

I O 

ICH.COCH, / R '" H \5: 



PCH f COCH, 



m ®&w <tra D * *fc -r * -6 o > 

R\ R' <Z> tfl £ LTH> ^ * . ^ ^ ^ 



- 7 -f- * & , T $ * * , ^ 



R' , Bf ©fit Urtt, R' f R" «C # <f ^ i ©O 1* 

K-^rc * o T -CH.-CH.-, CH ' CH, CH. 

-CHCH. - -CH CH- 
CH, CH, CH. 



-CH.CH.CH.-, J CHCBiCaf .^c'hchJh- . 

Cf^CH.CH, OH, CH, 

- CH CH CH-, -CH.CH-CH.- f "CH, CCH, - f 4 £ fr 

CH, 

* * - ^ 1 © 5 t> . T §g © * * - ^ 3 
n A ELSSK X , « K « *C IK H -t h . 




CID 

( * * - A - 5 (fa <0 X 1 p X* , % R* , R f , R 1 4- X R< 

* % «E . ±&<D I 5 (C * + - A - 3 K X o 

T <* n & x *> K — ft ft tin x o -c ^ ^ n ^ ft 

* <to w: , — ttftwr^snatt^tofc^fcts® 
dtsic^^A t tt#t»it4- #ft <n©« 

M#<b#1&iintt«^0#«*J5ffl^*t,kK: 

# * u<tt2 o « na — s oHSfyjana-r&ttec 
ft ffl x * , ¥tffc*itf^JB©*fc*a**PflJ 

3 * * © X , ft *L & to © iii £ ,* , fi« « * , ffi JfiL 

* # fb *r 1fc * , §B9fc«^t* 
fflftU'bu#?a!in tt i* is as « m % 

r « m -t * © Kmi,±m&<D7kmigLm. * * « 
*%9Hb£-%>*^*:r<5>J:g2jffijaa>fi, 



ttP*iH361-210092(4; 

X o T T «te h s /v * X flR ^ 7 $ K t ^ ^ X 

*Mfc 1* 4& UiHfl*tr5:r&*A'rf-'Mb#4&<fcT 

= 7ioixf5r§^K^bn* 0 & ** <fb -a* 
» urn f±«^-f & /?^tk = /u fbtt » <t r ^ * ^ 

® tt ® « <*: , > ^-/u, a; * y - * t 
y u ,i ; - a, t r-//°^/-*)3:i'07A.3 

1. 2-*>>h*VX*>' f TH? 

+ vux*t-©#$#$Hb r-th 

, DAM, 0 li P , H •> t^tf" IJ K y 4 f 
6 1»B^1 0 OWN, 

* 9. sx, # * u < fct tf> a s - v 5 xtr^^t 
fflrc/&tt*<bi*i&*s***c<t#-c£ * « 

* * , tnfc©ffltf9&tt*$&«fl; <&%>©««£ 

*«#<b# i »*S ; fr-f*«'!&© 1 t> <D& 

* * tt , fe***l£#©a#£*il££-J:<>'liiA 

#Bftw«^rcx*is£ {** 1 

iv^&jfctttf^ao o o 1 - i o a?, &tu< 
a o o o 5-1 «?T&Ao iia{$t4^^M 

Jfc#i*tCXA 1 0^5©«*ltnin1«*C f * * 
1k>^t>^ttfit^tl00 1-1 00^r** o 

tft, IB » H»'9Wfc§*o^r«4t*«^ 
© i a ^ & © a * » «t f # s 1 ^ & « ts « # 
aooi— 2oo^, fif?iu<«aoo5 — 
1 0 0 «f T & * « &A»J©Sl3;tf#©^*nt«t 



^ t? ^ @ fei jt *c # n X « ^ ^ h C t & T * * o 

i * mi n , k * w , at » j « > 

Btttnb*ciMK«fi4 4 © T tt * ^ « 
i 

N, H, N', H ' - Thfx. + Jl,-5- [ 2 - ( 

n - x * - h ■ > t m ^ ; ) - X h * V 
A, - & ) - 14 -Ot:K»-2.* 

5 - *^*y|^7« K © <fr # 

I 5 - - h o ^ ^ i; ^ ) - * ^ * y t ^ T J K 
tif£2-T$y*ohx« 2 - ( n - 

is a* - n - / -i- a* ~r i ; ) x.^^i^«f->v 



15136861-210092(5) 
a? p t 2 o K # L i 3 a »S 5fl & 

* * * , Rf I a a ) (Cfflu-taSe^b^^*^ 

* o 

J^TW^>5:^&T^ia^2-i 4 © ft # & * 







R 1 


R" 


R' 


H 4 


X 1 


X' 






a # 




1 


CH, CH, 


CH, CH, 


CH, OH, 


OH, CH, 


NO, 


H 


CH 

ch, ch, n«c ch ;q 


3 7 X 




14 8— 14 9^ 


2 




w 


§ 


0 


CZ 


# 




3 5 X 


*ft/&#g& 




3 


CH, 


CH, 


-CH, CH, - 


NO, 






6 1 X 


* 6 ft A 


1 52C 


4 








CZ 


# 




6 6 X 


* a ft 4 


14 7— 14 8C 


5 








CZ 


CZ 




1 8 * 


•t a is 


237C 


6 








H 


CZ 




26 X 


* ft ft A 


1 53— 1 54^ 


7 








# 


0 


CH, CH, £j*CH^ 




2 4 X 


* ft ft & 


17 6— 17 7C 


8 


CH, CH, 


CH, CH, 


-CH, CH, - 


NO, 


H 


oh, ch, N<g«; 0 


7 1 


» ft ft A 


14 1— 14 2t: 


9 








CZ 


H 


0 


5 4 X 


# fttt* 


10 2— KMC 


1 0 








oz 


CZ 


0 


4 3 X 


it ft ft A 


1 43— 1 4 4C 


1 1 








H 


CZ 


0 


4 5 X 






1 2 








H 


CZ 


CH, CH, £jTCH^ 


3 


4 3 X 


itftffrtfcfl& 




1 3 








# 


0 


CH, 


2 ? X 


it ft ft A 


2 1 7C 


1 4 


CH, 


CH, 






* 


# 


2 5 X 


it ft ft A 


2 4 2— 2 4 3C 



Anr 



a 2 













1 


120—7.10 (5H, ml, 7.24iSH f a>, 4.82 
I 1 H, d, J-1 1Hz 1, 4.2 5 (2H, t, J-4Hz> 
3,50 (2H, a 1, 5.20-2.50 (1 OH, to), 239 
13H, d, J-2Hzl, 2.2? 13H, sl r 12 3 ( 3H, 
8), i03(4at, J-7Hzl f a8? (4H, t, J-7Hz 


148(100) 
3 74 ( 15) 
44S( 15| 
5?4( 441 
4 1 1 ( 20) 




2 


Z50— 6.90 [ 5H, ml, 7.28 (5a 8), 4.68 

(V J-l2Hz), 4.24 (2H, t, J-6Hzl 
3.53 [2% al, WO-vUOMOH, m I, 150 
-120(?a ml, 1.40— 0.70 ( 1 2a a) 


1 48( 100) 
2421 13) 
3 79 | 50) 
4541 25) 
400 [ 24) 




5 


8.15— 7.00 (5H, ml, 7.24 (5a si, 4.4 5 
tlH, d, J-12Hz>, 4^0|2t4 V J-4Hz| 
3,5 0 (2H, a), 5.5 0—2.1 5 ( 18H, ml, 1.8 5 
(3H, d, J-IOHnl 


147(100) 
389( 20) 
4 07 ( 8) 
534 ( 25) 
555( 8) 




4 


7.55-4.95 | 5 H, ml, 7.25 (5^ si, 4.30 
(1H, d, J-12Hzl, 4.21 (2H, t, J-4Hz) 
3,52 1 2H, a), 55 0—18 5 (4H, m>, 14? 
(2H, t, J-4Ht), 150 |5H, d, J-10Hz) 
145|5a d, J-2Hzl, 2J913H, el, 123 
I 5H, a). 1.85 (5* d. J-IOHz) 


147(100) 
264( 24) 
394 ( 24) 
394( 24) 
5 4 2 ( 15) 






1 u 


7.55-490 14H, ml, 7.20 (5a s 1, 4.9 1 
MH, d, J-12H S J, 4.2H2H, t» J-4Hz) 
5,49 (2a a), 5.40— liO|1UH, ml, 2.4 5 
(3H, d, J-2H8I, 125(5a a I, 120(3a 
al, 1.10|3H, t, J-7H«), 0.42f3a t, J 
«7Hz) 


148 1100) 
3 12 ( 24 ) 
4 54 ( 50 ) 
40 4 I 15) 


1 1 


7.55-7.00 ( "iH, o», 7.27|5H,.al f 4.35 
1 1H, d, J-12Hz>, 4.2 1 (2H, t, J-4Hzl 
55 0 ( 2H, a| f 5.4 0—2.6 0 I 1 OH, m ), 2.4 4 
I5H, d, J-2Hzl, 2£ 7 ( 5H, a), 120 (3a 
3 1, 1.10 15H, %, J-7HZ 1, 0.6 1 (5H, t» J 
-7Hzl I 


154 ( 1 00 ) 
312 ( 4 ) 
422 1 14 1 
570( 51 


1 2 


7.44— 4,90 I 15 a ml, 43 4 I 1 a d, J-1 1 
Hz), 4.2 2 11 H, a », 43 4— 4.0 0 (2a ml, 
3.58— 104 |21H, en), 124(5a m ), LI 1 
I3H, t, J-7HZI, 0.40 I3H, t, J~7Hz) 


167 11 00 J 
2 78 ( 48 ) 
404 I 71 ) 
701 ( 19 ) 


1 3 


7.48-4.95 15H, ml, 4.8? ( 1 H, d, J-1 1Hz 
5.45 |3H, 8), 5.45— 143 (8a ml, 2.48 
(3H, d, J-2Hzl, 128 I 5a 8 I, 11 7 | 3H, 
t» J-7Hzl, tt42 »3H, t. J-7Hz| 


141 ( 15 ) 
524 (100) 
4 02 1 51 ) 
4 5 7 ( 2 4 ) 


1 4 


7.55-4.80 (5H, ml, 477HH,d, J-llHz 
5.4415H, a), 5.55— Z80I4H, ml, 156 
( 5H, d, J-IOHz), 2.4 4 1 3H, d, J-2Hz I 
227 I3H, si, 174 13H. d, J- 10Hz) t 


298 I 100 ) 
$74 [ 49 ) 
i?4 l 24 ) 
109 ( 2 1) 



WRJHg 61-210092 (6) 



5 


7.4 5—47 5 < 4 H, ml, 7.20(5(1 a >, <8 2 
t 1 Hp d, J-11HZ), 4.2012H, V J-*Hz) 
5.47|2a a), 5.50— 2.90 ( 4 H, ml, 2.4 4 ( 
2H, t, J-4Hz), 232 (3H, d, J-10Hz) 
14 5 (5H, s) f 2.2 4 ( 5 H, s I, 120(511, a) 
1.78 15H, d, J-IOHzl 


148(1001 
5?4| 55) 
4 2B( 4 5) 
574( 151 


4 


7.40-4J5I5H, m), 7.24 tSH, a), 47 8 
(la 4, J-11H8), 420(2a % J— 4Hz ) 
53 0 12a 8 1, 5.50— 19 0( 4a m l, 23 7 
(2a V J-4Hzl t 234 13a d, J-10Hzl 
U 7 (5a si, 22 6 [SH, a 1, 12 1 (3a a I 
177 (5a d, J-IOHz) 


148( 1001 
284 { 24) 
594( 49| 
542( 15) 


7 


7.40-4.9 5 ( 1 5a m>, 4.7 5 (la d, J-1 1 
Hzl, 4,20 Ma 8l, 430— 4U)5(2a ml 
5.40—120 1 1 4 a m), 15 2 (3a d, J-10 
Hzl, 125 (3a a), 174 (5a d, J-1 OHri 


1 47 ( 1 00) 
3 7B( 99) 
594( 58) 
4751 22) 


8 


ai5— 7.00 (5a ml, 7.2 2 (5a a 1, 4.5 8 
(ia d, J-12Hal, 4J1 (2a t, J-4HZ 1 
5.5112a el, 3,50— 140 110a ml, 147 
(5H, d, J-2Hzl, 23 0 1 5 a 8 1, 121 (5a 
a 1, 1.0 9 (5a t, J-7HZ1, a42(5at,J-7H^ 


147(100) 
512( 6) 
4 1 7 | 20) 
544( 29) 
58 M ?) 


9 


7.45-4,95 ( 5a ml, 7.27 ISH, a I, 4^3 
H H, d, J-11Hzl f 4J2 2(2H, J-6HZI 
5.54 (2a 8 ), 5.50-158 ( 10a o ), 2A6 
(3a d, J-2Hel, 23 0 (5a a), 12 4 (5a 
a) f 1.0?M3H, t f J-7Hz ), a48 15 at, J-7Hz) 


148(100) 
3121 25) 
422( 2?) 
570( 15) 



a * J m i : m #J 

« » I 1 0 0 0 «| 

urn i ? a o 

3 - ^ ^ ^» - ^- 75.0 

tft IS A -t ^ p - ^ 25.0 

/ A0 -fe * □ - -* i-0 



3 o a a 

A & i i o o o & ) 

= 145 

^-rT'] X*-r/^'/!7 A 5 

3 0 0 



J: se v«fttr*»CAn, ^ 

* h o 

a If 

# * 8) 

p - * * i/ $ * # & / * A, 

If* tfioao 
><offi7krcs#L/tt*, * » « . ^ 'J * u x * 

w: u * • 



z a (fj 

5 a o 

5. a 

a 1 

1 a o 

a o 3 



* m 

/ -f- A* 4z A> a - * 



MBIWei-210092(7) 
8 a o 
i a o 
t o 



1 o a o 

ftc & & u it o 



t 0 (?) 



